An analysis of the fynbos shrublands and forests of the Boosmansbos Wilderness Area, southern Langeberg, Cape Province, South Africa, is presented. Data were collected at 119 sites in mature fynbos vegetation (> 1 0 years old) and at five sites in patches of Afromontane Forest. Emphasis was placed on the fynbos shrublands and sample sites were subjectively located along a transect from south to north across the Langeberg range in the study area. This south to north orientation follows a complex gradient of changes in aspect, slope, geology, soil form and climate. Data were initially analysed using TWINSPAN and the resulting classification refined using Braun-Blanquet procedures. One forest subassociation and 12 fynbos communities were identified and described. A proposed hierarchical classification of the fynbos communities is presented. 
North of Grootberg is a series of sandstone ridges with interspersed shallow valleys. There is one main, relatively broad valley with a shallow gradient eastwards towards Brandrivier. North of the valley is Deception Ridge, so named because of its deceptive height. The north slopes of Deception Ridge are steep and rocky, giving way lower down to mesa-like plateaux of gravels and sandstone conglomerate (see below).
Geology
The Langeberg is one of the west-east trending mountain ranges with northward-verging folds, in the eastern zone of the Cape Fold Belt, It consists mainly o f sediments of the Table Mountain Group (Cape Supergroup) 
Mispah Form
At sites where bedrock is close to the surface and where soil development is poor (due to a combination of excessive drainage, high insolation, low organic matter accumula tion), Mispah Form soils with shallow orthic A-horizons over hardrock are found. This form is found on the highaltitude north-facing slopes of Repeater Kop ridge, Groot berg and on the terraced gravel-conglomerates above Witbooisrivier.
Glenrosa Form
Soils o f the Glenrosa Form are also found on the north aspect of the ridges and peaks of BWA but on the middle to lower slopes. Here the form is diagnosed by presence of Orthic A and Lithocutanic B-horizons. This form typically occurs on the well-drained terraced ridges of the Nardouw Subgroup strata north of Grootberg.
Clovelly Form
Clovelly Form soils are found at three different locali ties in BWA. These soils with a Yellow-Brown Apedal B diagnostic horizon below an Orthic A-horizon have mainly but not exclusively resulted from accumulation of trans ported material. The exception is on the Cedarberg Formation shaleband near Helderfontein where the in situ shale, with its fine-grained matrix has weathered to Clovelly Form soils.
The south-facing slope of the ridge west of Grootberg is a debris slope of Nardouw Subgroup sandstone. These slopes which lie above the contact with the Cedarberg Formation and which are moderately well-drained, exhibit Clovelly Form soils (Releve 64).
In the eastward-trending intermontane valley north of Grootberg, deposits of material eroded from Nardouw Subgroup sandstones have given rise to well-developed Clovelly Form soils. These soils are well drained and in one pit examined (Releve BO) pieces of reworked ferricrete were found at 700 mm depth. On Deception Ridge (northmost ridge on the transect), the south-facing terraced slopes have a mixture of Clovelly and Glenrosa Forms depending on the presence or absence of apedal and lithocutanic B-horizons respectively.
Climate
Local climate of the Boosmansbos Wilderness Area is poorly documented. A rainfall recording station is situated at Grootvadersbosch Forest Station (Strawberry Hill), however, this inadequately reflects rainfall as it occurs and changes in the montane environment along the BWA transect. The limited data available at best reflect lowaltitude conditions on the south slopes. Fuggle (1981) mountain areas vary considerably from place to place; therefore it is only possible to make generalized statements about the effect of latitude and altitude on temperature (Fuggle 1981 .)
The nearest reliable temperature data are from Karring melksrivier (192 m a.s.l.) near Heidelberg, well away from the BWA. However, these data are used to give general trends in seasonal temperature variation. In Figure 2 they are combined with rainfall data from Strawberry Hill to give an approximation of the climate of the southern slopes of the BWA.
Precipitation
Precipitation in the BWA occurs mostly as rain. However, fog or mist from low stratus cloud plays a con siderable, but unmeasured, role in contributing to total precipitation. Snowfalls occur in September, October and occasionally November.
As for other climatic parameters, rainfall is not meas ured on a regular basis in the study area. It is clear from observation that topography and aspect significantly affect rainfall distribution. Interpolated data from Dent et al. (1987) show that the lower south slopes of the study area receive approximately 600 mm mean annual precipitation. With an increase in altitude this value increases to almost 1 300 mm on the high peaks. The largest part of the study area receives 1 000 mm precipitation on average each year. Epiphytes: Elaphoglossum angustatum (3), M icrosorium ensiforme (4).
Geophytes: Oxalis purpurea (4).
Fynbos
The cool south slopes of the southern Langeberg are covered with physiognomically uniform plant communi ties over large areas. Spatalla nubicola (Proteaceae) is endemic to this com munity whereas Helichrysum capense, the second differen tial species has a wider distribution, being found at other localities in the Langeberg. Presence of at least one of these species is necessary to determine this community. The dominant species Brunia alopecuroides gives these shrub lands their characteristic 'brunioid' appearance. The B. alopecuroides shrubs seldom exceed 1.2 m in height and their closed canopy provides dense shade for the under storey restioid and ericoid elements. Anthochortus crinalis and Platycaulos anceps (Restionaceae) dominate the dense understorey stratum. Grasses are conspicuously lacking and are only represented by Ehrharta setacea subsp. scabra, a rare endemic in the fynbos biome (Gibbs Russell et al. 1990 ), in som e stands.
Erica hispidula-Spatalla nubicola
A population of the rare Spatalla colorata was found in this community on the summit of Repeater Kop in close proximity to an undescribed endemic Erica species. These species apparently favour moist, high-altitude habitats with highly leached soils.
Erica h ispidu la-R estio inconspicuus Shrublands
This community comprises all the shrublands apart from the Erica hispidula-Spatalla nubicola Shrublands. Restio inconspicuus and several prominent species, namely Tetraria cuspidata, Ehrharta dura, Erica melanthera and others (see Table 1 ) are not found in the latter community. The soils on which the Erica hispidula-R estio incon spicuus Shrublands occur are generally either more free ly drained, with less accumulation of organic material, or are derived from non-sandstone substrates.
Restio inconspicuus-Anthochortus crinalis
Shrublands ( 
Simocheilus cam eu s-R estio anceps Community (Bond 1981); Wet Mountain Fynbos (Moll et al. 1984); Ruitersberg Wet Ericaceous Fynbos (Campbell 1985); Erica hispidula-Brunia alopecuroides Shrublands (McDonald 1993a).
This community ( Figure 5 ) has no differential species but shares many species with the Erica hispidula-Spatalla nubicola Shrublands (see Table 1 Table 1 ).
Restio inconspicuus-P rotea grandiceps

Restio inconspicuus-Protea aurea subsp. aurea
Shrublands ( Oakleaf Form soils. Mean annual precipitation is estimated at 1 000 mm.
Restio inconspicuus-H ypodiscus aristatus
Hypodiscus aristatus-Berzelia intermedia Shrublands
The Hypodiscus aristatus-B erzelia intermedia Shrub lands comprise two communities, the Berzelia inter m edia-Erica melanthera Shrublands and the Berzelia intermedia-Erica blenna Shrublands. These shrublands occur at altitudes not higher than 875 m (3 3 0 -8 6 0 m) on the south slopes of the BWA, and give these slopes their characteristic ericoid-brunioid (fine-leaved) appearance. The parent rock is Peninsula Formation sandstone through out. Berzelia intermedia is conspicuously present through out these shrublands.
Berzelia intermedia-Erica melanthera
Shrublands ( thera Shrublands are poorly defined by inconspicuous differential species and because Erica melanthera is easily identified, it was chosen for the naming of this community. Erica hispidula is less dominant than Erica melanthera but is nevertheless well represented, as is Penaea cneorum subsp. ruscifolia. The dominant graminoids are Hypodis cus aristatus (Restionaceae), Tetraria cuspidata (Cyperaceae) and Ehrharta setaceae subsp. scabra (Poaceae). Together with other restios, sedges and grasses such as Pentaschistis spp. they constitute the co-dominant grami noid component.
The altitude at which these shrublands are found ranges from 3 3 0 -6 2 5 m with a mean of 490 m. The soils are shallow (100-150 mm), acid (pH 3.2 in 0.01 mol/1 CaCl2, A-horizon) Cartref Form throughout the community. Mean annual precipitation is estimated at 900-1000 mm. Typically these shrublands occur on gentle slopes with a mean gradient of 10° (5°-21°) with extremely variable amounts of exposed rock (0-75% cover).
Berzelia intermedia-Erica blenna^ar. blenna
Shrublands ( (Figure 11) . Erica hispidula also attains its highest degree of dominance in this communi ty. Erica melanthera is present but much less evident than in the Berzelia interm edia-Erica melanthera Shrublands. Widdringtonia nodiflora is a conspicuous emergent shrub (up to 4 m) in most stands, whereas it is almost totally absent from the latter community. E. blenna var. blenna is endemic to the Langeberg and is restricted to the Swellendam -H eidelberg part o f the range. It is used in the name of the Berzelia interm edia-Erica blenna Shrub lands because it has its strongest expression here and the community is otherwise poorly defined. Psoralea pinnata is also found commonly here but it has a wider tolerance, occurring in other communities as well (Table 1) of the Hypodiscus aristatus-Erica versicolor Community varies between the two forms stated above.
As noted above, Berzelia intermedia is characteristic of the Hypodiscus aristatus-Berzelia intermedia Shrublands (1.2.4.2). It is most dominant in the Berzelia intermediaErica blenna Shrublands
Cannomois parviflora Shrublands
Species with distribution common to all plant commu nities and with high cover-abundance are not a feature of the vegetation on the north slopes of the Langeberg in the Boosmansbos Wilderness Area. Broad-scale characteri zation of the plant communities occurring in this area is therefore not simple. Cannomois parviflora has been chosen as the k base' species equivalent to Erica hispidula on the south slopes, since it is readily identifiable and found in all the communities in question (Table 2) 
Cannomois parviflora-Leucadendron eucalyptifolium Shrublands
Northeast of Grootberg is a shallow intermontane valley forming part of the catchment o f Brandrivier. There are also a number of east-trending rocky ridges, the highest of which is named Deception Ridge in this study. Altitude diminishes eastwards towards Brandrivier. The valley has a mesic to dry climate compared with the wet south slopes and the arid north slopes adjacent to the Little Karoo. Mean annual precipitation is estimated at 6 0 0 -700 mm. The general aspect is northeasterly but varies at local sites from north through east to south. Although most sites are well exposed and in many respects equivalent, local site aspect apparently plays some role in determining the distribution o f the community. This is currently being investigated (M cDonald, unpublished). This community is structurally variable. The lowest stratum is always dominant, with sedges, restios and ericoid shrubs in more or less equal proportions. The upper stratum consists mainly of proteoid shrubs. The broad-leafed P. lorifolia is particularly characteristic and apart from some transgression into the Leucadendron eucalyptifolium-Staberoha cernua Shrubland (see Table  2 ), the dominant Protea repens could be viewed as charac teristic of this community as well.
The presence of Erica versicolor in the Leucadendron eucalyptifolium -Protea lorifolia Shrublands indicates some affinity between this community and the Hypodis cus aristatus-Erica versicolor Shrublands described above. However, E. versicolor tends to be a ubiquist on rocky outcrops if the moisture regime is high enough and the limited presence of the species in this community is thought to indicate the limit of its range on the south-north gradient. Erica barrydalensis H. Bol., a rare endemic species, with similar rocky habitat preferences to E. versicolor, was recorded on Deception Ridge (McDonald & Oliver 1987) and may replace E. versicolor since it apparently tolerates xeric conditions more readily.
Leucadendron eucalyptifolium-Staberoha cernua
Shrublands ( The differential species of this community (Figure 14) are not well-represented. It could be argued therefore that distinction between the Leucadendron eucalyptifoliumProtea lorifolia Shrublands and the Leucadendron euca lyptifolium-Staberoha cernua Shrublands is tenuous. However, the proteoid stratum o f the latter community is dominated by Protea eximia and Leucadendron euca lyptifolium with Protea repens almost absent. In the Leucadendron eucalyptifolium -Protea lorifolia Shrub lands, the opposite is true with P. eximia poorly repre sented and L. eucalyptifolium and Protea repens co dominant. Absence of a number of species such as Anomalanthus sp., Ficinia lacineata, Hypodiscus argenteus, Hypodiscus striatus, Phylica nuiirei, Relhania calycina subsp. apiculata and Stoebe microphylla from the Leucadendron eucalyptifolium -Staberoha cernua Shrub land reinforces the distinction as well (see Table 2 ). 
Structurally the
Cannomois parviflora-Passerina obtusifolia Shrublands
This community is found on the exposed north-facing slopes of Deception Ridge below an altitude of 1 000 m and on the mesa-like sandstone plateaux above the con tact with the Bokkeveld Formation shales of the Little Karoo. This is the most arid aspect o f the transect, with high incoming radiation and rainfall ranging between 300 -6 0 0 mm p.a. Two communities are described, the first being the Cannomois parviflora-Passerina obtusifolia 'Typicuirf and the second the Passerina obtusifolia-Leucospermum calligerum Shrublands. The species shared between the two communities show definite affinities with Karroid vegetation; succulents in the genera Adromischus, Crassula, Machairophyllum and Ruschia indicate the transition from fynbos to Succulent Karoo. The endemic Leucospermum erubescens is found in these shrublands but was not encountered in any of the sample plots. Its distribution appears to be erratic on the north slopes of the Langeberg from Witbooisrivier to Garcias Pass.
Passerina obtusifolia
Passerina obtusifolia-Leucospermum calligerum
Shrublands ( flora. The floristic data assembled in this study also provide a basis not only for description and hierarchical classication of fynbos plant communities but also for biogeographical studies.
The fynbos of mountain catchments of the southern Langeberg accords with Taylor's (1978) broad zonation classification of Cape mountain vegetation. In BWA, however, complex environmental gradients exist from the mesic lower south slopes through a number of fault valleys to wet high-altitude slopes and exposed peaks and ridges and then to the mesic to dry shallow valleys and ridges and very dry, exposed north slopes. This has profound local effects on the distribution o f vegetation associations.
Correlation between environment and plant communi ties enhances the descriptive and predictive value of any phytosociological classification (Campbell 1983; McDonald 1987; Deall et al. 1989 ). Such correlations have necessarily been superficially described in this paper. Therefore, attempts to explain the gradients underlying the distribution of the communities described here will be presented in a later paper (McDonald, unpublished) where data from two additional sample transects will be available.
In attempting to show relationships between the com munities described in this paper and those described by other workers in Mountain Fynbos, difficulty was experienced in equating one community with another. This is due to high geographic turnover (gamma diversity) of species in roughly similar montane habitats ( The vegetation of the BWA was almost completely burned in a summer wildfire in February 1988, subsequent to the sampling of releves reported on here. After three years (April 1991), apart from the predominance of 'fireephemerals' such as Ursinia trifida which dominate over large parts of the south slopes, the communities of BWA as described here are identifiable. As succession proceeds it is predicted that the robustness of the floristic classi fication will become even more evident as the fire ephemerals disappear and the perennial shrublands reach their mature expression.
